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(54) LAMINATION FILTER AND US CHARACTERISTIC ADJUSTMENT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the 
characteristic adjustment method for a lamination filter 
by which the characteristic is easily and accurately 
adjusted. 

SOLUTION: First and second strip line conductor layers 
2, 3, an input output coupling capacitive conductor layer, 
1st and 2nd ground conductor layers 6, 7, a strip line 
capacitive coupling conductor layer and a wavelength 
reduction effect use conductor layer are provided in a 
dielectric material 1 of the lamination filter. An opening 
21 is made for the ground conductor layer 6. A 
characteristic adjustment ground conductor layer 6a is 
provided on a major side 1 5 of the dielectric material 1 
to cover the opening 21. The frequency characteristic is 
adjusted by selectively removing the ground conductor 
layer 6a by a laser beam 22. 
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1 

-< JB 4: V 1R l »t«B 2 <D Affi* 

JB £ ?y V KS**f«B <b ^f£PiSlf!<7>>/9 > K**H 

gcco* h V y^fy^i >>»tWic9rtco— Jj<D$bM<D* b y 

mjiem 2 o aw* *s*»f«i (is v > ic^g $ 

um <* tia.imz%s 2 co Aa*«s^ze»s * *u 

[fflfjftJS 2 ] mflS«FttWSEffl ^9 > KSMWltt**© 

[f»*«4] WI:'>/j:< bi>mm<o* bV y^y 
<< >m»m t±?y> KSMMi IB l Rvm 2 <z> AtU* 

m^.<fy^ b*m>fcmt*¥-mmz&XM&m%tv>x b y 
miens 1 oAaj*»^w<*JHttsvM-afco*ixfefl(rE* 
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tufas; ^ 9 v kw*h \c$f&mmm m p *k it b*v 
10 mm¥f&mmmyy> K^*«*a«wt-»*xttifi» 

^ t 9 > K Wflc« tniRXfim2 <o A w* 

« t ^ y > KfiB^F-»*IB <t co ^ y > K«»S 

^cco^ h y >»»Jicorto— *o«8ffli|co^ h y 

BtTSESS 2 coAtH*^^f*®«S^(c^® $ tbfcmjfSS 

^cco^ h y yzfyj >^&m<Dft<Di&jj<Dffim<ox b y 

lag $ *LB.omJ!ESg 2 co AtU*»^»*a icg^ ^ ti, 

ffi^yy^b-mftmizftmzmmmQ&nttbti. 
m^ft&mmm ?y > b*mfcm&¥-wa#)iz$Lxwt&m p 
co^>^< i: t-gRRt^ffiis^^y^ b*mftm<o—&&m 

So 

6 ] Rt*lc>4 < 1 1««<0^ hyy^7 
H9IBR««s:co^«ffi±^» 1 RtfS 2 OAUl**^* 

50 (c^s$tt5.octL^co-^iiBuie^9 > k«^-»*@ 
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isb 2 ft JLottriem i <o xm^^-m^m izmm £ ft. 

HHIsm 2 (OAW^^i^iliav £ ftfcfitJE^ 

%c<dx h y y^7-< ^^^^rt^fdi^^^j^^ h y 
WiU?7> ym&mi*¥-mmzFLTm£.m$t<Dx b y * 

v8JfrB t m 1 Rt^fS 2 (OAffi^^iftl t ^ 9 > 
mt?7> KM-T-SWB sWRtt <bft. 

m<D* h y yy^^ ^mitf§<oft<o—jj<Dffim<nx b y 

IBB^ftJ-OfiffEfg 1 (OAta^lMi^flsrS^SjR^tt, 

we* 2 oAffl*«*»*Jit«^«-at«**tfc«nEii 
^c(7)^ h y y ^7>r v»»:ji<ort<Dfl&*-<osB«jo^ f y 

ism * nE.OHuEm 2 (DAmjji®+m&m icsnk £ ft > 
m&?7> bm&m&¥-mm\^xffi&mk<n* b»y 

-?7 4 >m&m\zltffa1r Z> J: 5 tciSfi*ftJ.ogrE^7 
WERmttc^bWJtWttffiE^?^ KW*Bi:l»E* h 
SS-*-* J: 5^ffi«SftT«e7^/u^offl»»1#tt«:H 

me ^7 v b*m#mR&ift&mmft<Dmmmmft£itffi 
i^5fex ttwwb-*- 5 w t t -t z> mm y 4 * <om 

$ft, 

lWEB«ffr^WHffi-tl-fS 1 at/^ 2 <D Aai*«W-3J* 
Bt^7> KMHF-WttB £ Rtt**fb8&iLB £ ^ 9 > K 
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lcffiBSftB.ocft*<o-MttmE^9> K«^W*B 
KSM&Sft, 

wimm l <OAtbA***ff BttSVM-afcBSft^iSlfE* 

h y v-?7'<>m>#m<nto<o—J3<ni&ti&<o* b y 

iaB$ftE.oftjE^ l ^A^ffi^iCgi^ti, 
ittjEfg 2 oAttJ^tt^WfcBfiSlv M-afefi £ ft/cmfE^ 

y-?7 4 i^a'^fMSI-S'o t§ J: 9 l£ 

10 EI* HloittJB* 2 ©AfflA^ fts 
«TE^7> KWfrBttVfflttJwATmE**©^ b y * 
y 7 >f ^SMfcB tdWipj-T 5 J: 9 t-BES * ft^OHtrfE ^ y 
> K«^»*Bf-«tt*ft, 

fl9ER«ff^bKJtBttB9Ei/7 ^ K»*B <t tlESt 

>r t m i Rvm 2 ©AU*fe**«M i ^ 5 ss 

£ft. 

20 flaER«ft:^^«ffi-fc«-» 1 Rt^m 2 OAtU^Stt^aSft 
1^7^ Ki|ff«*B i mm »9HttJ5±m t?7^Y 
*#Bfc*Kitfeix, 

t^K*ftJ.ocft«s^— figJimlE^^ > KiH-T-WffB 
lcg§«fc$ft. 

HtJEm l ^Am*«^»tt:B«av>Jc^«Sft^H(rE« 

gc(7)^ h y y-77 4 >m>i£f§<oft<D— J5<oy&m<r>7. v y 

gfiB^ftaoBtfE^ l ^AtH^JB^atfrBt-jKJRSft, 

30 mmm 2 oAta*ie^»*itts^i:ti * titimmm 
%.<n* h y ^w«cBort<^fl!i*o«afi!ico^ h y 

y^7^>*ffB^***S-&Xttii:«l-te^-t-* J: 51- 
SBB * ft^offiE^ 2 O AtB^^T-^fr® ^gg«5* ft > 

mm^7^ b*m»m^mmcXsxmsmk<D^ b v y 
77*^mftm\zMm^%£oic&m$iiR^ffiw.y7 

y KSS^WffBt-SgJRSft, 

fflE»i«^^kB6itB*ifltrE^7 v K»(MtfflffiRS 

flc i: i-ifi® * ft r v ^ z> mm y << n> * <om s^tt 
mm-tzjjmxh^x, 

-rzzk&QfWLt-rzmmyj'i'* o«M*R»*tt. 
[0001] 

[0 0 0 2] 

50 -rx o\mf&£tix\,^z> 0 wh^(offiffiyj/i>?i*, m 



1 — ; T-TT 
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* 1 <7>*W3EI-Sm bftfcfg l RXtm 2 OAIU^^S 
(Will* l2^HMl2^7yKSBf*#i 

i3, i 4 t^bfifcSo hi i \as\t*xmttm 1 1 

4liJ¥**«v>T^Sft. «!i<0««^EgiJi-5fc«) 

[0 0 0 3] EI 5 filE] 1 —0 4 1^ L/cfSJS 7 ^ /u? CO 

Cl . C2 liHWS2^ h y yzfy^i^m^M . 
2. 3 < hmi^O ? m2<7)Atti^^^fi^@4, 5 4: 

<Dm<r>mm^^^o li . L2 iiiiMS2^ 
£ft-c^5 0 Hftr;»2whyy7 p 7'f>»*B 

2, 3#[2]4(C7F1-J; 9fC&M£ft-0^c£>"C\ MT^ 

**frfrt>sftTv*a 0 ^fis^Li . L2 m^>*tB*s 

*l8^SlWl2^hy^7 P 7^>'i*i2, 3 

#19, i o i wi2 b y 7^7^ 

fflnyfyfCgU Cg2tt#S*Ll , L2 (D^^> 

n^x^^Cgl, C&ZWIrfo^m&lZtt^xmiRl* 
»2^M;y^^i*l2, 3CDS$^M<LT 

ti % T2 &mi&Tfm2<D7<Mttm*mftmi k i 

2fc*«SU ^7yrai/7yKtt^il3, 14 
[0 0 0 4] 

HBWdSWftLJ: 5 ti"S«H] kzZX. ilf^t 

<t9Mfi*HK 12, 13. 14Skft<D±X<D 
«*B2-l 0 ^t(* 3 ICSK t/cMl^f ^ til 
^^/u^(0/j^t:^lgI5^(b^T^^o La>u muz 

6. 70-^$r^iJ^-r5i. 05O*fi«Ll . L2 c£> 
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KSMWB6, 7fc»«Wl^«l«cBiJ»-t-Swi:rtLH«-C 

<7)©^^l^m*ltct>^-^SM^tb6fc^i^, r 
[0 0 0 5] *ZX\ ©Ittlt «H4WS 

^(Dl2(OI «jttSSB.oIEa^«H4WfiES:tT ozk 

10 

[0 0 0 6] 

sfc^^pjfi. mmmcpteK khm$k(D* h y ^ 
t}&&m#mktmwL2ti. iwrE««#*>*»ffi±fcis 

1 at^* 2 <t ^ v £ 

20 ft* WE*^7^K»»Stt¥ffiW^a"CBSffi«Sk^^ 

h y >*fWBfci*trtrt-s «t 5 KEHSft-B-oim 

E^9vKM^WfMfc«tt£*u jfflE« l oAffl#« 

^«»:g«5H/>^Me^ftfcWiE«fgco^ h y 

ii^3({iil^{:^t^ «£ 9 ^EJt*ftjao«HB* 
l<DAU*»-¥-**»^*«*ix, ItuEfg 2 OAtf^** 
^WfrJifiSv^-afeBSftfeWESKo^ b y 2/^9>f 
60ffi.*r O^giRilO^ h^y^^ 

30 2^Atti*«8 j ?-*»atcgsjR*ft. mn±^y>ym» 

JBt-#ttHSEfflHP* s KJtbft, mrE»ttWSEffl^7V 
K»«c«fi 5 PffiW{-axmEBBP^*< i:t>-gi5^S 
9 i: 5 t-EB S ft lo BtrE K*^*^B t-JKigc $ 

7 y Kifti Sr«»^*^*l-t 5 r i: 6 0 * 
fc, S2^BWSrafiR"t-Sfc«?>w«M*i, »3R*4&O c 

40 lifS^« 2 l^1-*K/f 7 ^ /u^ tf>#*K»*&»«MU:SJ 

l»^(t»M: LTi^S^#^^liS-r ^> ^ i«a* u 
50 aflcw^HffilcsiL, :o^7yK*#giSi# 
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[0 0 0 7] 

mmm^mz tstitz.y?> ymttm t-wn htix 
#m\zmt>tix\,^z><DX\ ffi&<Dmj*&itx~x h v 

ZtiX^Z<DX\ if IT— A#KJ;oT«WWtel** 

iS#ttonSES:SS{-*fiKi"S-^* s t > *So If 
[z.R&z\h*P5±XZZ>c »#3S6~9<z>3S9|{:: 
[0 0 0 8] . 

immmmRxj^mmm] mm*&mi,x*Kw<D 

[0 0 0 9] 

i co^ig^j] m 6 i 3 i ohjspjosb 
/i^/u^m, iai~ia4^L^t*3fe<7>ajB7>r/u^ 

tzM&mm>fc i ^wti)o roisift i t-teiB i xt*ss 
2^hyy/7>f^i2, 3, sist;s2©A 

flci^JHffildtt, m 1 JkXtm 2 (OAffl^iffi^gWl 1 
1. 12i:il»U { S2^7yhm»*il3, 1 

4ir, Vf&m&mry^ K2SWI6 a i*sj5ntb*tri^ 

£\ZmirZti#><D&*frtt£tiX\<^ 0 
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[0010] 81*llj:E*W^StlT^^ C<^> 

ftfflffi* ursvMc^rSj-t-s^ 1 &i/fg 2 (d^m 1 5 . 

16t, *2, *3XtJ«4©«ffil7, 18, 

19 . 2 0 <*:£*rrSo 4*3, » 1 Rtffg 2 coftijffi 1 
7, 1 8liSV^*H6lU »3RtfS4WflI 1 9. 2 

0 tS^I^LTl/^o 

[001 1] ncmn£tix^zmiRTfm2<D 

^hyy^7^f>»»l2, 3ttH4£ra*K»#£*i 

r^o^, Si co^ffi 1 5«>b¥ 1 ®ft(-JL-cswc&© 
10 $*u :M©-«tt^?yK«ff*#Bi 3KSMfcS 

1 Lt OS l Rt/S 2 oAtti^i^M*! 4 , 5(* 
(217. 0 8X0*131 0{Z^-t£o\Z.¥ffi&)\Z&xmiR 
^I2^byy7 p 7>fyi#i2, 3«cfi46«B»S: 

J: 9^iae$tt N rn»©-»i4»iRtJ ! S2© 

MS 17,18 [cKtfc! ITI 1 RtffS 2 ©AUl*«fi 

*in, i2icj8tt$nti^ D i©ii7^/^(i 

20 LtftffltSrt^fS. Lri>U — SrSrA^MB^* 
ffc/S, ^SrtBAJB^**! ^ Lt feS 

[00 12] IlMl2W/7>'K«ftl6, 7 fit. 

• n 1 4 (Dvt&mcom 1 &tfs 2 > K*fWi 

6, 7 <b(U^^m^^^bTSl^:0 5 m2c7)^ h y 

7/7^^*12, 3^»iRii-s«t5(-^*tb. » 

lWl2(D^7yhW«*113, 14(d«jR$tt 

ei 1 1 tc^-r <t 9 [c^iiffin p 2 1 a^sm btitv^ 

30 £<, roBP 2 ltt#^ HI y^7>T^»#i2, 3\C 
StrSl-rSJ: 5^iaRStu-Cv^ 0 r<z>BBP 2 1 Sr«5 J: 
? K4#ttHSEffl^7 > K3fffS 6 a dSRfft 1 <om 1 ^ 

[0 0 13] #Slffl^7yKSf^l6 all|D2 1 
S:* ITS 1 StJ 8 * 2 h y y 2 , 3 

{Z^tl*ftittfaLX\s^Z>(DX\ miW?^ K«fti6 

a u- if tr— a -eStR M i - 1^* S n S t co r* fc 5 * * 
40 b. u— tfoKiRttwAv^*fW"C*>6wi:^a*bv\ 
£fc. »ttSS«Effl ^7 > KWffJB 6 a &m 1 00^® 1 5 

[ooi4] &m&®&&&m&m s \tm i Rt>*s 2 ^ 

^hyy7 p 7^>i*i2, 3I^LTKS»1 SrlS^ 

m 1 ar/» 2 <0ttftSf83bXffl«ftJB 9 ^ lOttBiS 
V*2<OAta*«-&»*SH*jH4, 5^W-J«SffiB[- 

las^tt, ^(D-^^miR^2co^ h y 7/7^ 

yg»i2, 3ic^L, *ote«B»*sjB2^^5>K 

50 flg^asftts 1 4 idffijRstt-cv^o 
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[0015111 RTJtm 2 <Di$*m#m 11, 1 2 
t L,xmiJkXfm2<D&m 1 7. 1 StC^j-ibtl; $1 

3&tf*4<DlRij® 1 9. 2 OtC^tf^tlTV^o 
[0 0 16] ^(7)©@^></U^^®i^-r^^l-fi, *b 

5. S1MI2^7>K^I6, 7, ^g^fi 
S&^ft/lS. fl 1 Rtf* 2 (DftfiS«3!l*ffl»«cJi 

9, i o £#6 r t * v m 
^y— hffimmzzcDiticfrb&gwffimy * 

5 e CtUcJ:^ H 6 — H 1 3 ©Rift: 1 0>*WSffia>b 
«f»*il 1, 12. 13. 1 4SWftlSffl^ 

laot^frllK 12. 13. 14WSI41 20 

[0 0 17] H6-H1 l {^fli <&H*K0«<o8fJi:7 

7> K»*H6tcBHP 2 l SrKJt. :^iP2l^S3 
«t 9 icWttHSEffl ^ > K»*S 6 a fcftilteH 1 

6— IU1 1 <Ofl9«7>f /U^^ffilHlKtt. [U5<7)lHlS§^ 

[0 0 18] Ii^M]©Sl7^;u^tt/<y 

*9. £.o#^{«l 2 ~ 1 4tfWWz£<oXMf&£tlZ><0 
X\ iI#i:»tt^7y^* s ±C, @««!9a>ra8L« 

fctt. ^iSffl^7 > K»»JB 6aWPiP21$:S9 
g&^tcHl 2Wil 3(C^i-«t iflf-A2 2 

[ooi9] co^til^g^te. u—sftr— a-cw« 
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m#m 6 a (Z)lKttl»*TiafS:»5 - £ t>T*# S 0 
[0 0 2 0] 

[I2^WI] Hi 4 -IE! 1 7Sr#flBLTJB2 

£ 0 {EL. 01 4 -HI 7, MMt^Hl 8~H3 
Otd&^T. i 1 -i 1 3 <hHStt^l^-o8U»^tt^ 

[00 2 1] 114 ~H 1 6 Id^i-SS 2 ©HKS^JCO^Ji 

y 4 >\s$ \% 3 atc«fiK b/cte^m i osisfiwoarB 7 w 

hm— {cffitfLZtiX^Zo Hi 4— 1161; 

<5 0 mi (d?7> KSfti6©g3^ h y 5/^ 

>>UWi3 O^ipj-rsSP^i-fcBBP 2 l^Kltb 
JxTV**. 8 14* 2 

3(0* h y yy"9^ >S*13, 3 0 tftS^***** 
i-SJ:5^«Sti"CV^So fgl. f 2WS3 

Whyy/7^VS#S2, 3. 3 0lC*ffa£-£-C!fl 

1. i2^3(D^lMffli*i (H^-t±"f) 
asRl+6*i/CV**. i2 0Atli^^M*I 

5 I** 3 CD* h y ^7^^*13 Ol^lt^ 

So 

[ 0 0 2 2 ] H 1 7 1 5 bfc* 3 <£>Hfife#J<£>*K 

m$£L3 v^irci^ cut, 

ctaatSo *3©^s^L3 »4»3<75^ h y s/^7>r 

V^ft:^3 0ldS^< t^-efc 1 ?. ^Si^S^^v 
xVi^Ck3. Ck4tt*S»Sft«S#a»*JB8^*2Xt/ 
»3Why^7>f>»*B3, 3 0 (t<7)P^C0^SiC 

7 ^ /^^ icfci *T fcJS&SWtt^WSES:* 1 
iSW^I^SHcu— if If— i»2 2-C«FttH«ffl^7^ K» 
»1 6 a Srl««^l»*t 5 ^ 1^ «t oTt? 5 o tfco 

[0 0 2 3] 

2. 3lC^LT^>y^^ L-CCO*l^t/*2 60AtU^^ 
*&&m»m4 a . 5 a ©-*«:«1SL. ^tt^COfli* 
S:*iRO { »2©Affl*fif»iWii, l2lc«H*L 

m i <o^^j^H 8 ic^-r* i at>** 2 ©AtH^s^s 

fi^(^®4. 5©ftfJ«C*lXt/®2 0AW*«»^tt'& 
iBfteJB4a, 5a^^(t, ^Oteti* 1 CO^SS0iJ t W- 



11 

m 3 <Dnmmx~h$8 1 <ommm t m-ngim&mz ^ t 

[0 0 2 4] 

m4<DnMm] 0 2 0^1/02 lM^-rsg 4 <D-mmm 
$ \zmmft£it&5±m 4 0 i,tim*. 0 1 -0 4 

i:[5l-^tSfi)<:Lfct(DT^5o flS#£MbBSitJi 4 0 

14, »«# 1 J: «3 t>(Sv^e^Sr*-r^^tt^*> 10 

If 6 teRBft^bKit/I 4 0 Ofcfc0>fflJ8iJB<z>±U:»fc 

[oo2 5] 02 o&t>*02 i (offim? * ^^<D^mm 

A 2 2SrWx.tf?RjRT*B:®UT^-r««4 ll^ftWU 

- 4 i (Dwn.fc i at/» l^^y k»#b 6 * 

j^?^y»#)|2, 3i:OM<D»*Sr(B:«*^:So 
IWU- if bf— i»2 2 <£>&tf T'^lltt 1 ^tt* s *P*>5 30 
f?fte2»^cOii5V^m*MbBSih@4 O^tt^ttT 

«9, R«frl(Oia^<t5QWtt^^b«rB6Crt^-c 
[0 0 2 6] 

[fg 5 O^ffi^J] 0 2 2 tC^-T^ 5 <7)|life#J(^*»Jf 7 -f 
02 ll^t«i7>f;i/^^5)RtWl«)Kl 
(D??^ K»»16 ct 9 t±oSSr»tL, f 1<0^7 
> K*tt« 6 £ ra«^««B-t-5^^7 V KWfM 6 b 

icfaa-TSo :«:^7^ra*S6b^i#i<o 

if 4 O^lStffCo 0 2 2«7^^^g^$M 
J!<t5*tf4, ^yK9*S6 b <7>8f mffc^bBSit 
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flcfl 6 5 0>Sll60Jrc>^? V Kigfr/i 6bliil- 

M3^3IJS«^^^ v K**B6 a tP«^u-ifcoeR 

[0 0 2 7] 

[gl 6 oUSS^J] 0 2 3 — EI 3 0 6 (DMMMco 

mm7 << /is&i-z. 06-01 3 ogi onas^j^ji^ 

HP2 l^^-^^rf x.tt<Z)t*fc^ w0>fettffil 
<£>lli£M i K - KflWc S tit v > £ . 
[0028] ie (ol»j(7)^iIffl^7y KSMttH 

6 a J4a»*OfflF«at»5 0iC^#jJ.oPP 2 1 t>«» 
(C^fij^nTVN^o «»^M»*5 0liH2 4, 0 2 
6, 0 2 7, i 3 0 b W J: 9 

> Kswwf 6 (o&vwm p 2 i sr-tn-ehjB 

£ o t£oT, M»#5 0li^7yK^i#l 3tC)t 

2, 3 irl^-*ffil^5it/TV^5o $tWS*5 0O^ 
7> K*T-W*1 3{U<7)«*g|5^^®W{caT^^7 

[0 0 2 9] *3|jte0»J^a»^>f ^^^JiiSW*^*'^ 

aswaainttv^it hi 7211502 9 ic* 

i-J: 5S-^-if tf~^2 2Sr«StLTffiF)KWfr5 0*«J 

Wri"5o HP^, 03 OJc^-Tct 5J-«f«**5 
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